Abstract. A temperature spectrum of hete. rogeneous freezing nuclei concentrations in continental air in the upper troposphere xvas detenmned based on airborne measurements. Numerical model simulations incorporating ice formation by heterogeneous and homogeneous freezing of deliquesced soluble aerosol particles were performed to investigate the etlEct of the heterogeneous process on the microphysics of upper tropospheric clouds. Heterogeneous tYeezing nuclei were predicted to cause lower maximum concentrations of ice particles formed in clouds. These nuclei also initiate the first ice formation and act to broaden ice co'stal size distributions in upper tropospheric clouds. Observations of ice formation in an orographic wave cloud supported these predictions.
Introduction
Upper tropospheric clouds play an important role in intercepting radiation and controlling climate. The interaction of these clouds with radiation is determined by the phase, size, shape, and concentrations of particles composing the cloud. Understanding the processes by which aerosol particles lead to the formation of cloud particles is important for estimating natural and anthropogenic ilnpacts on clouds and climate.
Ice This correlation may reflect that regions of new particle formation or particle depletion were exchlded from analyses.
Numerical Cloud Modeling
The measured heterogeneous freezing nuclei spectrum was used in an adiabatic parcel model [DeMott et al, 1994] 
where 
T (= -T,) is droplet temperature (all temperatures in degrees Celsius
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